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(57) Abstract: 

PURPOSE: To improve the engine performance in a low speed low load 
condition and a high speed high load condition respectively, and improve 
the degree of freedom to control the stratification between the low 
speed load condition to the high speed and high load condition in a fuel 
supply device of an internal combustion engine provided with a fuel 
injection valve to inject the fuel in an intake passage. 
CONSTITUTION: An intake passage 9 one end of which is open to the 
atmosphere side, and the other end of which is open toward a combustion 



chamber 5 in a cylinder 2 is provided. A fuel injection valve 30 to 
inject the fuel into this intake passage 9 is provided. An air supply 
means 42 to supply the air 38 to the intake passage 9 side is provided. 
The direction of the injected fuel from the fuel injection valve 30 is 
changed by the air 38 to be supplied from the air supply means 42. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s) ] 

[Claim 1] An internal combustion engine' s fuel supply system the 
direction of the fuel which established an air-supply means supply air 
to the above-mentioned inhalation-of-air path side, in the internal 
combustion engine which prepared the inhalation-of-air path as for which 



an end carries out opening to an atmospheric-air side, and the other end 
carries out opening toward the combustion chamber in a cylinder, and 
prepared the fuel injection valve which injects a fuel in this 
inhalation-of-air path, and was injected from the above-mentioned fuel 
injection valve of the other side was made having been made to change by 
the air supplied from the above-mentioned air-supply means. 
[Claim 2] In the internal combustion engine which made the discharge 
section of an ignition plug face a combustion chamber, it sees by the 
look in alignment with the axial center of a cylinder. The fuel of the 
discharge section of the above-mentioned ignition plug which it is made 
to go to the method of both sides at least, and was injected from the 
above-mentioned fuel injection valve with the air to which the fuel 
injected from the fuel injection valve is supplied from an air supply 
means The fuel supply system of an internal combustion engine according 
to claim 1 which sees by the look in alignment with the axial center of 
a cylinder same as the above, and was made to **** near the above- 
mentioned discharge section. 

[Claim 3] Claim 1 constituted from an air duct in which a fuel is 
injected by the above-mentioned fuel injection valve toward the 
inhalation-of-air path of the downstream rather than the above-mentioned 
throttle valve, an end carries out opening of the air supply means to 
the inhalation-of-air path of the upstream rather than the above- 
mentioned throttle valve, and the other end carries out opening to the 
above-mentioned inhalation-of-air path of the downstream rather than a 
throttle valve same as the above in the internal combustion engine which 
prepared the throttle valve in the inhalation-of-air path, or the fuel 
supply system of an internal combustion engine given in 2. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel supply 
system of the internal combustion engine which equipped the inhalation- 
of-air path with the fuel injection valve which injects a fuel. 
[0002] 

[Description of the Prior Art] There are some which were constituted as 
follows conventionally in an internal combustion engine. 
[0003] That is, the inhalation-of-air path an end carries out [ a path ] 
opening to an atmospheric-air side, and the other end carries out [ a 
path ] opening toward the combustion chamber in a cylinder is prepared, 
and the fuel injection valve which injects a fuel is prepared in this 
inhalation-of-air path. Moreover, the discharge section of an ignition 
plug has attended the above-mentioned combustion chamber. 
[0004] And when an internal combustion engine drives and air is inhaled 
through an inhalation-of-air path in a combustion chamber from an 
atmospheric-air side, the above-mentioned fuel injection valve injects a 
fuel, and gaseous mixture is generated by this fuel and the above- 
mentioned air. this gaseous mixture is compressed after being inhaled in 
the above-mentioned combustion chamber — having — this time — 
discharge of the above-mentioned ignition plug — the above — gaseous 
mixture is lit and burned and, thereby, an internal combustion engine 
outputs power. 

[0005] Moreover, in the above-mentioned configuration, a stratification 
combustion method may be taken for knocking prevention or exhaust air 
purification. That is, in order to make ignition ensure, while making an 
enriched mixture form near the discharge section of an ignition plug 
although the value of the average air-fuel ratio (A/F) of gaseous 
mixture is enlarged considerably, making thin gaseous mixture form in 
the perimeter is performed, and it is supposed that this is obtained by 
making the configuration of a combustion chamber into a certain special 
configuration. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, especially, at 
the time of an internal combustion engine' s low-speed low loading, by 
the above-mentioned stratification combustion method, knocking is 
prevented and improvement in an engine performance is obtained. However, 
at the time of a high-speed heavy load, making [ more ] the amount of an 
injection fuel, making the value of an average air-fuel ratio small, and 
corresponding to the above-mentioned operational status by control of a 



fuel injection valve, is performed. 

[0007] In this case, since the air-fuel ratio of each part [ in / an 
enriched-mixture layer is extremely formed only near the discharge 
section, and / a combustion chamber ] becomes ignition by the ignition 
plug is obtained certainly, but on the other hand uneven, since an 
enriched mixture is formed near the discharge section, although an 
internal combustion engine is high-speed operation, the rate of 
combustion becomes slow and, for this reason, there is a problem that 
improvement in an engine performance is not fully obtained. 
[0008] Moreover, to the wide range operational status from low-speed low 
loading to a high-speed heavy load, it cannot control finely fabricating 
a thin mixed gaseous layer and an enriched-mixture layer in the above- 
mentioned stratification combustion method in a combustion chamber, 
since the configuration of a combustion chamber is defined fixed (this 
being hereafter called stratification), that is, there is a problem that 
the degree of freedom of control of stratification is narrow, about it. 
[0009] 

[Objects of the Invention] This invention aims at making it raise the 
degree of freedom of control of stratification, while having been made 
paying attention to the above situations, being each operational status 
of low-speed low loading and a high-speed heavy load, and raising an 
engine performance in the fuel supply system of the internal combustion 
engine which prepared the fuel injection valve which injects a fuel in 
the inhalation-of-air path, respectively and resulting [ from the above- 
mentioned low-speed low loading ] in a high-speed heavy load. 
[0010] 

[Means for Solving the Problem] The fuel supply system of the internal 
combustion engine of this invention for attaining the above-mentioned 
purpose In the internal combustion engine 1 which formed the inhalation- 
of-air paths 9 and 27 as for which an end carries out opening to an 
atmospheric-air side, and the other end carries out opening toward the 
combustion chamber 5 in a cylinder 2, and formed the fuel injection 
valve 30 which injects a fuel 39 in these inhalation-of-air paths 9 and 
27 The above-mentioned inhalation-of-air path 9 and an air supply means 
42 to supply air 38 to 27 sides are established, and the direction of 
the other side of the fuel 39 injected from the above-mentioned fuel 
injection valve 30 is made to be made to change by the air 38 supplied 
from the above-mentioned air supply means 42. 

[0011] In the internal combustion engine 1 which made the discharge 
section 35 of an ignition plug 34 face a combustion chamber 5 in the 
above-mentioned case See by the look in alignment with the axial center 



7 of a cylinder 2, and even if there is little discharge section 35 of 
the above-mentioned ignition plug 34, it is made for the fuel 39 
injected from the fuel injection valve 30 to go to the method of both 
sides. Fuel 39a injected from the above-mentioned fuel injection valve 
30 sees by the look in alignment with the axial center 7 of the cylinder 
2 same as the above, and may be made to **** near the above-mentioned 
discharge section 35 by the air 38 supplied from the air supply means 42. 
[0012] Moreover, in the internal combustion engine 1 which formed the 
throttle valve 28 in the inhalation-of-air paths 9 and 27, a fuel 39 is 
injected by the above-mentioned fuel injection valve 30 toward the 
inhalation-of-air path 9 of the downstream rather than the above- 
mentioned throttle valve 28, an end may carry out opening of the air 
supply means 42 to the inhalation-of-air path 27 of the upstream rather 
than the above-mentioned throttle valve 28, and the other end may 
constitute it from an air duct 45 which carries out opening to the 
above-mentioned inhalation-of-air path 9 of the downstream rather than 
the throttle valve 28 same as the above. 
[0013] 

[work — ] for The operation by the above-mentioned configuration is as 
following. 

[0014] The direction of the other side of the fuel 39 injected from the 
fuel injection valve 30 is made to change in drawing 1 by the air 38 
supplied from the air supply means 42. 

[0015] For this reason, when an internal combustion engine 1 is low- 
speed low loading, you may make it, make the fuel 39 injected from the 
fuel injection valve 30 go with the above-mentioned air 38, near [ the 
combustion chamber 5 was made to face ] the discharge section 35 of an 
ignition plug 34, as the drawing 1 solid line shows for example. 
[0016] While an enriched-mixture layer will be formed in the about 35 
above-mentioned discharge section in a combustion chamber 5 even when 
the value of the average air-fuel ratio of gaseous mixture 40 is 
considerably enlarged at the time of low-speed low loading if it does in 
this way, a thin mixed gaseous layer will be formed in the perimeter, 
and desired stratification will be obtained. 

[0017] In this case, if the fuel 39 injected from the fuel injection 
valve 30 is made to be distributed by the whole combustion chamber 5 
beforehand, it will be prevented that the above-mentioned fuel 39 
focuses only near the discharge section 35, and the air-fuel ratio of 
each part of the above-mentioned combustion chamber 5 will be equalized 
with a small value. 

[0018] In the above-mentioned case, see by the look in alignment with 



the axial center 7 of a cylinder 2, and even if there is little 
discharge section 35 of the above-mentioned ignition plug 34, it is made 
for the fuel 39 injected from the fuel injection valve 30 to go to the 
method of both sides. The fuel 39 injected from the above-mentioned fuel 
injection valve 30 sees by the look in alignment with the axial center 7 
of the cylinder 2 same as the above, and may be made to **** near the 
above-mentioned discharge section 35 by the air 38 supplied from the air 
supply means 42. 

[0019] If the above-mentioned air 38 is supplied to the fuel 39 injected 
from the fuel injection valve 30 when it does in this way, and an 
internal combustion engine 1 is low-speed low loading, it will see by 
the look in alignment with the axial center 7 of a cylinder 2, and the 
above-mentioned fuel 39 will go near the discharge section 35 of an 
ignition plug 34, as the drawing 1 solid line shows. 
[0020] Then, desired stratification will be similarly obtained with 
having described above. 

[0021] On the other hand, since the value of the average air-fuel ratio 
of gaseous mixture 40 is made small, supply of the air 38 by the air 
supply means 42 is made to control, or it is made to usually stop in 
this case at the time of an internal combustion engine' s 1 high-speed 
heavy load. 

[0022] Then, the fuel 39 injected from the fuel injection valve 30 As 
the two-dot chain line in drawing 1 shows, it will go to the method of 
both sides of the above-mentioned discharge section 35. The air-fuel 
ratio of each part of the combustion chamber 5 where it is prevented 
that concentrating near the discharge section 35 is controlled, that is, 
an enriched-mixture layer is extremely formed only near the discharge 
section 35, and it contains near this discharge section 35 is equalized 
with a small value. 

[0023] Moreover, in the internal combustion engine 1 which formed the 
throttle valve 28 in the inhalation-of-air paths 9 and 27, a fuel 39 is 
injected by the above-mentioned fuel injection valve 30 toward the 
inhalation-of-air path 9 of the downstream rather than the above- 
mentioned throttle valve 28, an end may carry out opening of the air 
supply means 42 to the inhalation-of-air path 27 of the upstream rather 
than the above-mentioned throttle valve 28, and the other end may 
constitute it from an air duct 45 which carries out opening to the 
above-mentioned inhalation-of-air path 9 of the downstream rather than 
the throttle valve 28 same as the above. 

[0024] If it does in this way, the next operation will arise. 
[0025] That is, in drawing 2 , an air duct 45 is usually closed by 



clausilium actuation (the drawing 2 solid line illustration) of a 
throttle valve 28 at the time of an internal combustion engine' s 1 low- 
speed low loading. For this reason, the negative pressure of the 
inhalation-of-air path 9 of the downstream becomes very large to the 
inhalation-of-air path 27 of the upstream rather than the above- 
mentioned throttle valve 28. Thereby, the air 38 in the inhalation-of- 
air path 27 of the upstream passes along an air duct 45 rather than the 
above-mentioned throttle valve 28, and the inhalation-of-air path 9 side 
of the downstream is supplied rather than the throttle valve 28 same as 
the above. 

[0026] Therefore, as described above, the above-mentioned air 38 will 
collide with injection fuel 39a, and an enriched-mixture layer will be 
formed near the discharge section 35. 

[0027] On the other hand, the inhalation-of-air path 27 is usually 
opened by the high-speed heavy load by valve-opening actuation 
(imaginary line illustration in drawing 2 ) of a throttle valve 28. For 
this reason, to the negative pressure of the inhalation-of-air paths 9 
and 27 of the downstream, a big difference is lost on the above- 
mentioned throttle valve 28. Thereby, in the above-mentioned air duct 45, 
as air 38 would not flow, the amount of supply of the air 38 to the 
inhalation-of-air path 9 decreased extremely, it was controlled that 
injection fuel 39a is ****(ed) at the inhalation-of-air path 9 side and 
it described above, it is controlled that the fuel 39 injected from the 
fuel injection valve 30 focuses near the discharge section 35. 
[0028] 

[Example] Hereafter, a drawing explains the example of this invention. 
[0029] (Example 1) 

[0030] Drawing 7 shows the example 1 from drawing 1 . 
[0031] In drawing 1 and drawing 2 , a sign 1 shall be the four stroke 
cycle engine carried in an automobile, and shall say the direction where 
the right and left of explanation which make the front the direction of 
the drawing Nakaya mark Fr for convenience, and carry out the following 
go ahead [ this ]. 

[0032] A sign 2 is a cylinder and the cylinder head 3 is attached on 
cylinder-body 2a of this cylinder 2. In the above-mentioned cylinder- 
body 2a, a piston 4 is inserted free [ vertical sliding ], and the part 
by the side of above-mentioned cylinder-body 2a, the cylinder head 3, 
and the cylinder head 3 of the space surrounded at the piston 4 serves 
as a combustion chamber 5. In this case, the axial center 7 of the 
above-mentioned cylinder 2, the axial center of a piston 4, and the core 
8 of a combustion chamber 5 are in agreement. 



[0033] The inhalation-of-air path 9 is formed in the posterior part of 
the above-mentioned cylinder head 3. As drawing 1 shows, it sees by the 
look in alignment with that axial center 7 (plane view), opening of the 
end of the above-mentioned inhalation-of-air path 9 is carried out to 
the atmospheric-air side behind the cylinder head 3 through an air 
cleaner, and the other end carries out opening of the above-mentioned 
cylinder 2 toward the above-mentioned combustion chamber 5, and let 
opening of the inhalation-of-air path 9 to this combustion chamber 5 be 
a suction port 10. In addition, opening of the end of the above- 
mentioned inhalation-of-air path 9 may be carried out to an atmospheric- 
air side through a supercharger. 

[0034] It consisted of a central port 12 which carried out mutually- 
independent, and flank ports 13 and 14 of a right-and-left pair, and 
these ports 12, 13, and 14 branched toward the combustion chamber 5 from 
the down-stream edge of the inhalation-of-air path body 11 which is the 
upstream of the above-mentioned inhalation-of-air path 9, and the above- 
mentioned suction port 10 is plane view, and is prolonged mutual almost 
in parallel. 

[0035] The above-mentioned central port 12 is plane view, is located on 
the virtual center line 15 of the above-mentioned inhalation-of-air path 
9 which passes along a core mostly, and is located in the inhalation-of- 
air path body 11 side (backside) rather than the core 8 of the above- 
mentioned combustion chamber 5. On the other hand, the above-mentioned 
flank ports 13 and 14 are located in right-and-left each side of the 
above-mentioned virtual center line 15. Each above-mentioned ports 12, 
13, and 14 have all bent in the shape of radii caudad toward the 
combustion chamber 5, respectively from the inhalation-of-air path body 
11 side, and the central port 12 has bent with small radius of curvature 
in this case compared with each flank ports 13 and 14. 
[0036] The inlet valve 17 which opens and closes each above-mentioned 
ports 12, 13, and 14, respectively is formed. Each [ these ] inlet valve 
17 is equipped with the valve element 19 really fabricated by the lower 
limit of the valve rod 18 bearing of the vertical sliding of is made 
free to the cylinder head 3, and the above-mentioned valve rod 18 which 
turned caudad each above-mentioned ports 12, 13, and 14, and was 
penetrated. This valve element 19 is energized with a spring 20 so that 
clausilium of each ports 12, 13, and 14 may be carried out from that 
bottom, and it is made to carry out valve-opening actuation suitably 
with the air inlet cam shaft 21 of a valve gear. 

[0037] The flueway 22 is formed in the anterior part of the above- 
mentioned cylinder head 3. This flueway 22 has extended toward the front 



from the combustion chamber 5 in plane view, as drawing 1 shows. Opening 
of the upper edge of the above-mentioned flueway 22 is carried out to 
the above-mentioned combustion chamber 5 through the right-and-left 
exhaust air ports 23 and 23 which carried out mutually-independent, and 
these exhaust air ports 23 and 23 are located in right-and-left each 
side of the above-mentioned virtual center line 15. 
[0038] The exhaust valve which opens and closes each above-mentioned 
exhaust air port 23, respectively is prepared. Each [ these ] exhaust 
valve is made to carry out valve-opening actuation suitably with the 
exhaust cam shaft of said valve gear. 

[0039] The inlet pipe 26 is attached in the back end of the above- 
mentioned cylinder head 3. The interior of this inlet pipe 26 also 
serves as the inhalation-of-air path 27 which stands in a row to the 
above-mentioned inhalation-of-air path 9, and the throttle valve 28 
which opens and closes this inhalation-of-air path 27 is formed. 
[0040] The inhalation-of-air control valve 29 of the shape of a cylinder 
prolonged right and left is formed so that each ports 12, 13, and 14 of 
the above-mentioned suction port 10 may be straddled, and bearing of the 
circumference rotation of that axial center of this inhalation-of-air 
control valve 29 is made free to the above-mentioned cylinder head 3. 
Moreover, actuator 29a, such as a servo motor made to rotate this 
inhalation-of-air control valve 29, is prepared. 

[0041] drawing 1 same as the above and drawing 2 — setting — a sign 30 
— electromagnetism — it is the fuel injection valve of a closing 
motion type, and has the injection nozzle 31. This fuel injection valve 
30 enables injection of a fuel 39 through the above-mentioned injection 
nozzle 31 at the above-mentioned inhalation-of-air path 9 of the 
downstream rather than the above-mentioned throttle valve 28. The 
injection nozzle 31 of this fuel injection valve 30 is plane view, it is 
mostly located on said virtual center line 15, and the fuel injection 
valve 30 same as the above is attached in the cylinder head 3 free 
[ attachment and detachment ]. 

[0042] drawing 1 and drawing 2 — setting — the above-mentioned 
combustion chamber 5 — mostly, the ignition plug 34 was attached in the 
above-mentioned cylinder head 3, and the discharge section 35 of this 
ignition plug 34 has attended the above-mentioned combustion chamber 5 
at the core 8. By plane view, opening of the above-mentioned central 
port 12 is carried out toward the above-mentioned discharge section 35, 
and it is carrying out opening of each above-mentioned flank ports 13 
and 14 toward right-and-left each side of the above-mentioned discharge 
section 35. 



[0043] The engine control system 37 which controls an internal 
combustion engine 1 electronically is formed, and above-mentioned 
actuator 29a, the fuel injection valve 30, and the ignition plug 34 are 
electrically connected to this engine control system 37. 
[0044] As drawing 2 shows, an internal combustion engine 1 drives, it is 
a time of the above-mentioned piston 4 beginning to descend from a top 
dead center at the initiation time of a charging stroke, and at this 
time, actuation of the above-mentioned air inlet cam shaft 21 is 
interlocked with, and an inlet valve 17 begins to open each ports 12, 13, 
and 14. Thereby, the air 38 by the side of atmospheric air begins to be 
inhaled through the inhalation-of-air paths 27 and 9 in the above- 
mentioned combustion chamber 5. 

[0045] At this time, a fuel injection valve 30 opens, predetermined 
period injection of the fuel 39 is carried out by control of the above- 
mentioned engine control system 37, and gaseous mixture 40 is generated 
by this fuel 39 and the above-mentioned air 38. After being inhaled in 
the above-mentioned combustion chamber 5, this gaseous mixture 40 is 
compressed by the compression stroke by rise of a piston 4, at this time, 
it is lit by discharge of the ignition plug 34 controlled by the engine 
control system 37, and is burned, and an internal combustion engine' s 1 
output is presented with it. 

[0046] From the exterior of the above-mentioned inhalation-of-air path 9, 
an air supply means 42 to supply air 38 toward the inside of this 
inhalation-of-air path 9 is established. This air supply means 42 has 
the air pipe 43 and the air guide 44, and the air duct 45 which is 
mutually open for free passage is formed in these air pipe 43 and the 
air guide 44. Opening of the end of this air duct 45 is carried out to 
the inhalation-of-air path 27 of the upstream rather than the above- 
mentioned throttle valve 28, and opening of the other end of the air 
duct 45 same as the above is carried out to the above-mentioned 
inhalation-of-air path 9 of the downstream rather than the throttle 
valve 28 same as the above. 

[0047] And the direction of the other side of the fuel 39 in which the 
collision with injection fuel 39a injected from the above-mentioned fuel 
injection valve 30 of the air 38 supplied to the inhalation-of-air path 
9 side through the above-mentioned air duct 45 from the above-mentioned 
inhalation-of-air path 27 was enabled, and injection was carried out 
[ above-mentioned ] by this collision is made to change. This is 
explained more concretely. 

[0048] In drawing 6 , the above-mentioned air guide 44 is interposed 
between the inhalation-of-air path 9 and the injection nozzle 31 of a 



fuel injection valve 30 from drawing 1 , drawing 2 , and drawing 4 . An 
end is open for free passage to the above-mentioned injection nozzle 31, 
and the bifurcation 1st fuel path 47 the other end carries out [ the 
path ] opening toward each flank ports 13 and 14 of said inhalation-of- 
air path 9, respectively is formed in the above-mentioned air guide 44. 
Moreover, the 2nd fuel path 48 which branches from the halfway section 
of this 1st fuel path 47, and carries out opening toward the central 
port 12 of the inhalation-of-air path 9 same as the above is formed. 
[0049] Moreover, the air duct 45 formed in the air guide 44 same as the 
above is equipped with the 1st air duct 49 which is open for free 
passage at the upper edge of the above-mentioned 1st fuel path 47 from 
the air duct 45 side of the above-mentioned air pipe 43, and the 2nd air 
duct 50 which is open for free passage in the halfway section of the 
above-mentioned 2nd fuel path 48 from the air duct 45 side of the air 
pipe 43 same as the above. 

[0050] And when the above-mentioned air duct 45 is not supplied to the 
through air 38, as each two-dot chain line in drawing shows, injection 
fuel 39a injected from the injection nozzle 31 of a fuel injection valve 
30 goes straight on as it is, and is ****(ed) by the above-mentioned 1st 
fuel path 47, and this fuel 39 is ****(ed) by each above-mentioned flank 
ports 13 and 14 through this 1st fuel path 47. Each [ these ] flank 
ports 13 and 14 are plane view, and since opening is carried out toward 
right-and-left each side of the discharge section 35 of the above- 
mentioned ignition plug 34, the above-mentioned fuel 39 is ****(ed) by 
each side of the above-mentioned discharge section 35. In addition, a 
fuel 39 may be made to **** in this case by the whole combustion chamber 
5 including each side of the discharge section 35. 
[0051] On the other hand, when the 1st air duct 49 of the above is 
supplied to the through air 38 toward the above-mentioned inhalation-of- 
air path 9 side As each drawing solid line shows, the above-mentioned 
air 38 collides with injection fuel 39a injected from the injection 
nozzle 31 of a fuel injection valve 30. By this collision The above- 
mentioned injection fuel 39a is ****(ed) by the 2nd fuel path 48, and 
this fuel 39 is ****(ed) by the above-mentioned central port 12 through 
this 2nd fuel path 48. This central port 12 is plane view, and since 
opening is carried out [ near the above-mentioned discharge section 35 ], 
the above-mentioned fuel 39 is ****(ed) near the above-mentioned 
discharge section 35. moreover, air 38 supplies the fuel 39 passing 
through the above-mentioned 2nd fuel path 48 from the 2nd air duct 50 — 
having — thereby — enough — detailed — are-izing and the fuel 39 
which is easy to burn is injected. 



[0052] In drawing 2 , the amount of the air 38 which the closing motion 
regulator valve 53 is interposed in the halfway section of the above- 
mentioned air pipe 43, and adjustment of the amount of closing motion of 
this closing motion regulator valve 53 is enabled by the electromagnetic 
actuator 54, that is, passes along an air duct 45 with this actuator 54 
is made adjustable. The above-mentioned actuator 54 is electrically 
connected to the above-mentioned engine control system 37. in this case, 
the closing motion regulator valve 53 — only — an air duct 45 — a 
close by-pass bulb completely — you may be only the thing made to open 
fully. 

[0053] The speed detection sensor 56 which detects an internal 
combustion engine' s 1 rotational frequency other than the above, and the 
load detection sensor 57 which detects the magnitude of an internal 
combustion engine' s 1 load by the opening of a throttle valve 28 are 
electrically connected to the above-mentioned engine control system 37, 
respectively, and the detecting signal of each [ these ] sensor is 
inputted into the above-mentioned engine control system 37. 
[0054] When an internal combustion engine 1 is in the low-speed low 
loading region shown with the slash in drawing 7 , he is made to make 
the above-mentioned air 38 collide with injection fuel 39a in the above- 
mentioned air guide 44. 
[0055] This is explained more concretely. 

[0056] The above-mentioned closing motion regulator valve 46 is always 
considered as full open by control of an engine control system 37 at the 
time of usual operation of an internal combustion engine 1. 
[0057] In drawing 2 , an air duct 45 is usually closed by clausilium 
actuation (the drawing 2 solid line illustration) of a throttle valve 28 
at the time of an internal combustion engine' s 1 low-speed low loading. 
For this reason, the negative pressure of the inhalation-of-air path 9 
of the downstream becomes very large to the inhalation-of-air path 27 of 
the upstream rather than the above-mentioned throttle valve 28. Thereby, 
the air 38 in the inhalation-of-air path 27 of the upstream passes along 
an air duct 45 rather than the above-mentioned throttle valve 28, and 
the inhalation-of-air path 9 side of the downstream is supplied rather 
than the throttle valve 28 same as the above. 

[0058] Then, in drawing 4 and drawing 5 , as a drawing solid line shows, 
the above-mentioned air 38 collides with injection fuel 39a injected 
from the injection nozzle 31 of a fuel injection valve 30, and the 
above-mentioned injection fuel 39a is ****(ed) by the 2nd fuel path 48, 
and this fuel 39 is ****(ed) by the above-mentioned central port 12 
through this 2nd fuel path 48. 



[0059] As drawing 1 shows, the fuel 39 which is carrying out opening of 
the above-mentioned central port 12 toward the discharge section 35 of 
the above-mentioned ignition plug 34 by plane view, that is, was 
****( ec l) by the above-mentioned central port 12 will flow [ near the 
discharge section 35 of the above-mentioned ignition plug 34 ]. 
[0060] On the other hand, in drawing 2 , rather than the low-speed low 
loading region which the internal combustion engine 1 showed with the 
slash in drawing 7 , when it is in a high-speed heavy load region more, 
the inhalation-of-air path 27 is usually opened by valve-opening 
actuation (imaginary line illustration in drawing 2 ) of a throttle 
valve 28. For this reason, to the negative pressure of the inhalation- 
of-air paths 9 and 27 of the downstream, a big difference is lost on the 
above-mentioned throttle valve 28. Thereby, in an air duct 45, air 38 
will not flow, the amount of supply of the air 38 to the inhalation-of- 
air path 9 decreases extremely, and, therefore, it is controlled that 
injection fuel 39a is ****(ed) at the central port 12 side. 
[0061] Then, in drawing 4 and drawing 5 , as the two-dot chain line in 
drawing shows, by going straight on as it is, injection fuel 39a 
injected from the injection nozzle 31 of a fuel injection valve 30 is 
****(ed) by the above-mentioned 1st fuel path 47, that is, is ****(ed) 
by each above-mentioned flank ports 13 and 14 through this 1st fuel path 
47. 

[0062] As drawing 1 shows, injection fuel 39a which is carrying out 
opening of the above-mentioned flank ports 13 and 14 toward the side of 
the discharge section 35 of the above-mentioned ignition plug 34 by 
plane view, that is, was ****(ed) by the above-mentioned flank ports 13 
and 14 will flow toward each method of an outside of the discharge 
section 35 of the above-mentioned ignition plug 34. 
[0063] Thus, even when the value of the average air-fuel ratio of 
gaseous mixture 40 is considerably enlarged at the time of an internal 
combustion engine' s 1 low-speed low loading, while an enriched-mixture 
layer is formed in the about 35 above-mentioned discharge section in a 
combustion chamber 5, a thin mixed gaseous layer is formed in the 
perimeter, and desired stratification is obtained. 

[0064] Since the fuel 39 injected from the fuel injection valve 30 at 
the time of an internal combustion engine' s 1 high-speed heavy load is 
****(ed) on the other hand by the method of both sides of the above- 
mentioned discharge section 35 as the two-dot chain line in drawing 1 
shows, The air-fuel ratio of each part of the combustion chamber 5 where 
it is prevented that it is controlled that the above-mentioned fuel 39 
focuses near the discharge section 35, that is, an enriched-mixture 



layer is extremely formed only near the discharge section 35, and it 
contains near this discharge section 35 is equalized with a small value. 
[0065] Therefore, while ignition by the ignition plug 34 is ensured, 
when this ignition is performed, combustion by high-speed flame 
propagation is obtained. 

[0066] As the drawing 2 solid line shows drawing 3 especially from 
drawing 1 , while the throttle valve 28 is closing the valve, an 
internal combustion engine 1 is judged to be low loading by the engine 
control system 37 by the detecting signal of the load detection sensor 
57 which detected this opening, moreover — in addition, if an internal 
combustion engine 1 is judged to be low r. p. m. operation by the engine 
control system 37 same as the above, the inhalation-of-air control valve 
29 will rotate by actuation of actuator 29a, and it will leave the upper 
part of each ports 12, 13, and 14, and will be greatly closed by the 
detecting signal of the speed detection sensor 56. 

[0067] for this reason, the compression stroke which gaseous mixture 40 
is inhaled in a cylinder 2 along with the top-face side of each ports 12, 
13, and 14 in a charging stroke, and follows this charging stroke and 
this — it is — the above — let flow of gaseous mixture 40 be a tumble 
as shown with the two-dot chain line in drawing 2 . In addition, drawing 
2 shows, a tumble is based on the gaseous mixture 40 inhaled in the 
cylinder 2 through the flank ports 13 and 14, and the gaseous mixture 40 
inhaled in a cylinder 2 through the central port 12 (order tumble) 
serves as the above with the tumble (reverse tumble) of the 
circumference of reverse. 

[0068] And the above mentioned enriched-mixture layer and the 
stratification of the request by the thin mixed gaseous layer will be 
more certainly obtained by forming each above-mentioned tumble. 
[0069] On the other hand, as the two-dot chain line in drawing 2 shows, 
while the throttle valve 28 is opening, an internal combustion engine 1 
is judged to be a heavy load by the engine control system 37 by the 
detecting signal of the load detection sensor 57 which detected this 
opening, moreover — in addition, if an internal combustion engine 1 is 
judged to be high-speed operation by the engine control system 37 same 
as the above, by actuation of actuator 29a, the inhalation-of-air 
control valve 29 will rotate, and each ports 12, 13, and 14 will be 
greatly opened by the detecting signal of the speed detection sensor 56. 
[0070] For this reason, combustion is presented with it in a charging 
stroke, gaseous mixture 40 being quickly inhaled in a cylinder 2, and 
being used as a tumble like the above. 

[0071] In addition, as an actuator 54 is operated by the above-mentioned 



engine control system 37, an internal combustion engine 1 makes 
gradually large opening of the closing motion regulator valve 53 at low- 
speed low loading at the time of the other side and a high-speed heavy 
load is made to make gradually small opening of the closing motion 
regulator valve 53 at the time of the other side, you may make it make 
the amount of air 38 agree finely in wide range operational status. 
[0072] Moreover, although, as for the above-mentioned internal 
combustion engine 1, the inlet valve 17 showed three things, 1, 2, or 
four things are sufficient as an inlet valve 17, and the installation 
location of an ignition plug 34 may be one flank of a combustion chamber 
5, and this ignition plug 34 may be plural. 

[0073] Each following drawing shows other examples. In addition, a part 
which attaches a sign common to a drawing, omits the duplicate 
explanation, and is different about the configuration and operation to 
which each [ these ] example and the above-mentioned example 1 are 
common is explained. 
[0074] (Example 2) 

[0075] Drawing 10 shows the example 2 from drawing 8 . 
[0076] The triangle-like 3rd fuel path 59 is formed in the field by the 
side of the inhalation-of-air path 9 of the air guide 44, the crowning 
of this 3rd fuel path 59 is open for free passage to the injection 
nozzle 31 of a fuel injection valve 30, and opening of the pars 
basilaris ossis occipitalis is carried out toward the inhalation-of-air 
path 9. The inside of the above-mentioned 3rd fuel path 59 is formed by 
the gentle slopes 60 and 60 of a pair, and one steep incline 61. 
[0077] Moreover, the air duct 45 formed in the above-mentioned air guide 
44 is equipped with the 3rd air duct 62 and 62 of the pair which 
penetrates each above-mentioned gentle slopes 60 and 60 from the air 
duct 45 side of the above-mentioned air pipe 43, and is open for free 
passage in the 3rd fuel path 59. 

[0078] And when air 38 is not supplied to the 3rd air duct 62 of the 
above, as each two-dot chain line in drawing shows, injection fuel 39a 
injected from the injection nozzle 31 of a fuel injection valve 30 goes 
the inside of the 3rd fuel path 59 straight on as it is, and is ****(ed) 
by each flank ports 13 and 14. 

[0079] On the other hand, when the 3rd air duct 62 of the above is 
supplied to the through air 38 toward the above-mentioned inhalation-of- 
air path 9 side, as each drawing solid line shows, the above-mentioned 
air 38 collides with injection fuel 39a injected from the injection 
nozzle 31 of a fuel injection valve 30, the above-mentioned injection 
fuel 39a is ****(ed) in the direction in alignment with a steep incline 



61, and, thereby, a fuel 39 is ****(ed) by the above-mentioned central 
port 12. 

[0080] (Example 3) 

[0081] Drawing 13 shows the example 3 from drawing 11 . 
[0082] Although the air guide 44 of this example is the same as that of 
the thing of an example 1 almost, when, as for the injection nozzle 31 
of a fuel injection valve 30, air 38 is not supplied by considering as 
bifurcation and carrying out opening toward each 1st fuel path 47, as 
the two-dot chain line in drawing shows, injection fuel 39a flows into 
the above-mentioned 1st fuel path 47 smoothly. 
[0083] (Example 4) 

[0084] Drawing 16 shows the example 4 from drawing 14 . 
[0085] The bifurcation 1st fuel path 47 and the 2nd fuel path 48 passing 
through between the branches of this 1st fuel path 47 are formed in the 
route of injection fuel 39a by which the air guide 44 is injected from 
an injection nozzle 31. Moreover, it is prepared in the unification 
section of each upstream of the above-mentioned 1st fuel path 47 and the 
2nd fuel path 48 so that the splitting rod 64 may cross the route of the 
above-mentioned injection fuel 39a. 

[0086] And when air 38 is not supplied, as each two-dot chain line in 
drawing shows, injection fuel 39a injected from the injection nozzle 31 
of a fuel injection valve 30 collides, and is shunted toward the above- 
mentioned splitting rod 64. Thus, each shunted injection fuel 39a is 
****(ed) by the 1st fuel path 47, respectively, and is ****(ed) by each 
flank ports 13 and 14 through this 1st fuel path 47. 
[0087] On the other hand, when the above-mentioned air 38 is supplied, 
as each drawing solid line shows The above-mentioned air 38 collides 
with injection fuel 39a injected from the injection nozzle 31 of a fuel 
injection valve 30. It is made to join after splitting of the above- 
mentioned injection fuel 39a, this injection fuel 39a is ****(ed) by the 
2nd fuel path 48, and this fuel 39 is ****(ed) by the above-mentioned 
central port 12 through the above-mentioned 2nd fuel path 48. 
[0088] 

[Effect of the Invention] An air-supply means supply air to the above- 
mentioned inhalation-of-air path side establishes, and the direction of 
the fuel injected from the above-mentioned fuel injection valve of the 
other side is made it being made to have changed in the internal 
combustion engine which prepared the inhalation-of-air path as for which 
according to this invention an end carries out opening to an 
atmospheric-air side, and the other end carries out opening toward the 
combustion chamber in a cylinder, and prepared the fuel injection valve 



which injects a fuel in this inhalation-of-air path by the air supplied 
from the above-mentioned air-supply means. 

[0089] For this reason, if air is supplied with an air supply means 
according to an internal combustion engine' s operational status or 
supply interruption is carried out, shaping and a dissolution of 
stratification can choose freely. 

[0090] Therefore, improvement in an engine performance is attained, 
respectively by each operational status of low-speed low loading and a 
high-speed heavy load. 

[0091] And control of the stratification of making the sense of the 
injected fuel change as mentioned above is performed by air, such air of 
adjustment of the amount etc. is easy to process, and control of the 
above-mentioned stratification can be made fine. 

[0092] Therefore, according to this invention, compared with the former 
which was controlling stratification by the fixed configuration of a 
combustion chamber, the degree of freedom of control of stratification 
improves in the wide range operational status which results in a high- 
speed heavy load from an internal combustion engine' s low-speed low 
loading. 

[0093] In the internal combustion engine which made the discharge 
section of an ignition plug face a combustion chamber in the above- 
mentioned case See by the look in alignment with the axial center of the 
above-mentioned cylinder, and even if there is little discharge section 
of the above-mentioned ignition plug, it is made for the fuel injected 
from the above-mentioned fuel injection valve to go to the method of 
both sides. The fuel injected from the above-mentioned fuel injection 
valve sees by the look in alignment with the axial center of a cylinder 
same as the above, and may be made to **** near the above-mentioned 
discharge section by the air supplied from the above-mentioned air 
supply means. 

[0094] When it does in this way and an internal combustion engine is 
low-speed low loading, air is supplied to the fuel injected from the 
fuel injection valve. Then, it will see by the look in alignment with 
the axial center of a cylinder, and the above-mentioned fuel will go 
near the discharge section of an ignition plug. 

[0095] For this reason, even when the value of the average air-fuel 
ratio of gaseous mixture is considerably enlarged at the time of low- 
speed low loading, while an enriched-mixture layer is formed near [ the 
discharge section ] the above in a combustion chamber, a thin mixed 
gaseous layer will be formed in that perimeter, and desired 
stratification will be obtained. 



[0096] Therefore, while knocking is prevented, ignition by the ignition 
plug will be ensured and an engine performance improves. 
[0097] On the other hand, since the value of the average air-fuel ratio 
of gaseous mixture is made small, supply of the air by the air supply 
means is made to control, or it is made to usually stop in this case at 
the time of an internal combustion engine' s high-speed heavy load. 
[0098] Then, as for the fuel injected from the fuel injection valve, the 
air-fuel ratio of each part of the combustion chamber where it is 
prevented that will go to the method of both sides at least, and the 
thing of the above-mentioned discharge section to concentrate near the 
discharge section is controlled, that is, an enriched-mixture layer is 
extremely formed only near the discharge section, and it contains near 
this discharge section is equalized with a small value. 
[0099] Therefore, while ignition by the ignition plug is ensured, when 
this ignition is performed, combustion by high-speed flame propagation 
is obtained, and an engine performance improves. 

[0100] Moreover, in the internal combustion engine which prepared the 
throttle valve in the inhalation-of-air path, a fuel is injected by the 
above-mentioned fuel injection valve toward the inhalation-of-air path 
of the downstream rather than the above-mentioned throttle valve, an end 
may carry out opening of the air supply means to the inhalation-of-air 
path of the upstream rather than the above-mentioned throttle valve, and 
the other end may constitute it from an air duct which carries out 
opening to the above-mentioned inhalation-of-air path of the downstream 
rather than a throttle valve same as the above. 

[0101] If it does in this way, the next operation and effectiveness will 
arise. 

[0102] That is, at the time of an internal combustion engine' s low-speed 
low loading, an air duct is usually closed by clausilium actuation of a 
throttle valve. For this reason, the negative pressure of the 
inhalation-of-air path of the downstream becomes very large to the 
inhalation-of-air path of the upstream rather than the above-mentioned 
throttle valve. Thereby, the air in the inhalation-of-air path of the 
upstream passes along an air duct rather than the above-mentioned 
throttle valve, and the inhalation-of-air path side of the downstream is 
supplied rather than a throttle valve same as the above. 
[0103] Therefore, as described above, the above-mentioned air will 
collide with an injection fuel, an enriched-mixture layer will be formed 
near the discharge section, and the above-mentioned effectiveness will 
be acquired. 

[0104] On the other hand, an inhalation-of-air path is usually opened by 



the high-speed heavy load by valve-opening actuation of a throttle valve. 
For this reason, to the negative pressure of the inhalation-of-air path 
of the downstream, a big difference is lost on the above-mentioned 
throttle valve. Thereby, in the above-mentioned air duct, air will not 
flow, the amount of supply of the air to an inhalation-of-air path 
decreases extremely, and it is controlled that an injection fuel is 
****(ed) at an inhalation-of-air path side. 

[0105] Therefore, as described above, the air-fuel ratio of each part of 
the combustion chamber where it is controlled that the fuel injected 
from the fuel injection valve focuses near the discharge section, and it 
contains near this discharge section is equalized with a small value. 
[0106] And in the above-mentioned case, actuation of a throttle valve is 
used effectively for an air supply means, and it consists of mere air 
ducts, and since the control equipment etc. is unnecessary, an air 
supply means is very easy to constitute, and also does the activity of 
maintenance etc. easy. Moreover, since it is that with which 
installation space is narrow and can be managed, as for the above- 
mentioned air duct, arrangement of the above-mentioned air control means 
also has the advantage that it can do very easily, for the internal 
combustion engine for cars with little surplus space. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] In the example 1, it is a whole flat-surface sectional view. 

[Drawing 2] In the example 1, it is a whole side-face sectional view. 

[Drawing 3] In the example 1, it is the perspective view of an 
inhalation-of-air control valve. 

[Drawing 4] In the example 1, it is the partial expanded sectional view 



of drawing 2 . 

[Drawing 5] In the example 1, it is the 5-5 line view sectional view of 
drawing 4 . 

[Drawing 6] In the example 1, it is the 6-6 line view Fig. of drawing 4 . 
[Drawing 7] It is drawing showing the field of a rate and a load in the 
example 1. 

[Drawing 8] It is drawing which is equivalent to drawing 4 in the 
example 2. 

[Drawing 9] In the example 2, it is the 9-9 line view sectional view of 
drawing 8 . 

[Drawing 10] In the example 2, it is the 10-10 line view Fig. of drawing 

8 . 

[Drawing 11] It is drawing which is equivalent to drawing 4 in the 
example 3. 

[Drawing 12] In the example 3, it is the 12-12 line view sectional view 
of drawing 11 . 

[Drawing 13] In the example 3, it is the 13-13 line view sectional view 
of drawing 11 . 

[Drawing 14] It is drawing which is equivalent to drawing 4 in the 
example 4. 

[Drawing 15] In the example 4, it is the 15-15 line view sectional view 
of drawing 14 . 

[Drawing 16] In the example 4, it is the 16-16 line view sectional view 
of drawing 14 . 
[Description of Notations] 

1 Internal Combustion Engine 

2 Cylinder 

2a Cylinder body 

5 Combustion Chamber 

7 Axial Center 

9 Inhalation-of-Air Path 

27 Inhalation-of-Air Path 

28 Throttle Valve 

30 Fuel Injection Valve 

34 Ignition Plug 

35 Discharge Section 

37 Engine Control System 

38 Air 

39 Fuel 

39a Injection fuel 

40 Gaseous Mixture 



42 Air Supply Means 

43 Air Pipe 

44 Air Guide 

45 Air Duct 
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[0 0 2 8] 

[0029] (mrnm 1 > 

[0 0 3 0] Bll^6H7tt*lfi««|lSSUT^*. 

[0031] mitM2 \z&^t, 1 ttgtwdg 

PPF r ©*|B]&mi^tL, TE-r-5fe*t«^©W*t 

[0 0 3 2] ^2tt>'U>^T, ^Oy'J>y20y 
ij > 2al;l;y'J >^^\ >y F 3 D #lt 6 tlT 
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m^mzmx^n, ±evu>^##:2 a , ->'j>^a 

y F 3 5 t&oTVi*. _h 
E~> U >^ 2 Qi6 7t, t!X h > 4 ®tt^43<fctf j» 

[0 0 3 3] ±IB->'J H 3 0ttttfctt!ftft9K 

3©!fcErC!>^«C0HPL, «Stt±Ej$$^ 5 fclft-a 10 
^— F 1 0 tStlTVi^, ±E©MS!i§ 9 ©— S 

[0034] _kE»sw*-M on m^zmiLVtcp 

M 2 t, ££-#©#»- F 1 3 , 14tT? 
*/&£tU cn5#-H2, 13, 1 4 te_hBBtRMS 
ft 9 ©±««T?**!Raai&*fl: 1 1 ©THE*** 5*8*1 

Tl*Z>, 20 
[0 0 3 5] iE^fft^-F 1 2 it, ¥HIST, _kE© 

ships 9 ©sff«f»^*as^Effl«f«^« 1 5 jiicfimu 

flo, ±IE«tt^5©*^8«fcr)t ) !Raa»*ft:i iff 
(tiff) tfiflT^S. ±B««#-H 3, 

1 AitAiiiUM^'brni 5 0£*#**tfillTVs 
S. _h|B##-M 2, 13, 1 4tt^1"n , bR&att 
*#: 1 1 6 ^tl^tl^ffi^ 5 K ft o T"Fi fc nattt 
K«fnft**oT*D, fife#-F12»&« 
M 3 , 14 Cit^T/hS V»ft4t*gT?Wnfl«« 

[0 0 3 6] _hfB##- M 2, 13, 14 ^ti^ti 

1 7 liy'J >y^\y F 3 K±T»»SfcK:£*3fta# 
1*1 8 £, _kE&#— F 1 2, 13, 1 4ST^tC[FQ(t 

TRatfc±sB*#i 8v>Tmz~fomM2nz#fci 

3, 1 4& J t<DTMft*>ffl#Z1i2>£5\zma2 0T# 

^^n« am 2 i i:±ot, 

[0037] ±C3/ u f 3 ©ir«pctt»5tais 40 

2 2«snt^5o £©#Mta?§2 2te, HlT?^ 

#S#-h2 3, 2 3£abT±E$M5tC|fPU 
C*lSilMM«— F 2 3 , 2 3 KJiffilES^iMR 1 5 ©£ 

[0038] ±aa«#a#- f 2 3 fc-s+HenwH-r* 
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5 

[0 0 3 9] itBv-U >^"Vy F 3 O^fcti©^ 2 

*^as&9 tca^^>^as§2 7 t^oT*3 0. 
»a?§2 7 swM'rsxny f;u#2 s^Jtsnrvs 

[0 0 4 0] iSIH#-hlO0S#-M2, 1 
3, 1 4fc*fc*tS«fc-51cfe*taitf«Rtt!R©!R5liftJ 
2 9 6 n, C ©R&WftfF 2 9 tt_h|B-> 'J > 

f 3 K:*o»Ci.ia»5iM»ifttc**snTV5a. 

[0 0 4 1] m±tS 1 tH 2 tC*5ViT, f^30 

HSflS;©mwi«*t#T, «*fyx;i/3 1 souths. 

C 3 0 tt, ±IBX nyhJV^2 8J;0fcT 

*«ojiffi!Ras»9 KJiffiiRif yx;i^3 1 zmltm 

»3 9 SftttnJtgiT^o £©M-»K#t#3 0©«*fy 

fib, H±«£R*«f#3 0 fit^U >9<\y F 3 tfUg 

[0 0 4 2] HI tH2IC*3ViT, -hKM5tt£5©Sff 
>M>8T, -kEv"J H 3 KfiWSWc:/^ 3 4*t 

M V) tttt S n, C OjSWc^5 ^34 © *«g|5 3 5 #S±fS 

a 3 5 fcifto th □ l, ±.mmm#- b 1 

[0 0 4 3] F«gjSR*HlS*TWK««-r*X>5?>«!l 

7lC±|B75'^3.X-iS'2 9 a, »Stt^ 3 0 33«fctf 

[0 0 4 4] B2TSti3l:, 

Affe©M^NFT*D, H©t^, ±SEKI*Ai2 1 
©1l2iijtCiSttLTP^a#l 7 M 2, 13, 1 
4&M^^J6^o ^tl{Ci;D, KMa?&2 7, 
T^AWOffift 3 8 #t±E*&tt£ 5 (C©A$ tltefe^a 
[0 0 4 5] Z\<Dt%, _hEX>v>*JW^g3 7 ©*J 

Wfc<t o» mnmm^ 3o»l ti» 3 9 mmm 
mmuzn, z\omn3 9 t±E^3 8 hz&qmg 
§40 *t^$n-So r®s^4 0 it±mmmm 5 1 
KA^nfcf, t?x h>4©±#!c±^.j±iiiffS-rjEtai 

ftM^^3 4©»tl:J:D*^n, 

-&e>nT««M 1 ©m*(cft^n.5o 
[0046] jiEKaaa gonads, ^©k^sss 
9 rt£ffioT2&3 8 &«j(&-r5^«i(&¥a4 2*^e 

h 4 4 ftdtt, svijcaa-r^s»a8S4 5 
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(5) 

7 

^aass 4 5 <Dmmm±7> d -y b 2 8 «k 0 <bT« 

[0 0 4 7] -€"LT, _h|a®Ma?S2 7*^±ffi^® 

?S4 5&aoTKMass9«tc#t*&$n^>SM3 8*«, 
±mmmmu#3 ofrzwtrzn&matiima 9 act 

9©|fij5^r|fil!5«XJe3lir6nS«t5K»:-3TViS. dtt 

[0 0 4 8] HI, 02, ^itf04*606 fcfcH 10 
t ±fiaawf-r H 4 4 tSKMSK 9 3 0 

-r H4 4 tc«, -«a*±e**r/x;p3 1 fcaau tt 

*tffflGl&BK 9 ©&fl«- M 3, 1 4 Icfto T 

■€-n-?ni«p-rs=xtto3iiuima»4 7#wj*sn 

TVs*. ^©^lMaSS4 7©*3$ffl»>5#IK 

L-TlR)±©^,aSS9©^*#-h 1 2fc|*h>TBBn-f 5 

[0 0 4 9] icfc, H_k£St:*H H4 4\ZMf£f£n2>Q 
5 «, ±wa^A°-f X4 3 ©S5C3K4 5» 

£±131? l UMS&4 7 ©±»ft«tCjSaT3f! l 

PS4 9t, HiSSt/MT^ 3©£jBSK4 5«*>6± 
0 £&1SATV>5, 

[0 0 5 0] f bT, ±ffi^«aSS4 8 

liWR»3 9att, *®S^itjilLT±KS&l«*«M&4 

aoT±fB#fi!|g|5*-h 1 3, 1 4(C[pJt>SnSo H*l 50 
5*«B«#-M3, 14ft ¥H«T ±1B£*;X7 
X3 4CDS«gK3 5©£*€-«*tC|B]oTlfSPbT^-5) 
±13114 3 9tt_hfB»«g^3 5©4HI;#fc|ft|toS 
ft*, fc*, il©*^, K3 9I1 SMfiB3 5©&« 
^^^■OE'JftS 5 ©£#:(;: ft fr£ft£ i 3 (C life J; 

[0 0 5 1] _hlB®ma?S9fliJtC[p]oT_h|ami 
^aa?S4 9SIL^3 8#ft|&3ftS£Stt» #0 

rpmm-cm?£o\z. mmmmft3oammyx)V3 1 

* & M^tlft:4UWn 3 9a fciK^a 3 8 fltflKSL 40 
T d©«^fc«tt), _hta«IN-iS» 3 9 a«t»2«S»a 
?§4 8iC|^Jt)$n, tf^, 

S%4 8 SIoT±E>f*#-b 1 2 CfilbSni. C 
©<t»ffe#-M 2tt, ¥Bff«T% ±ia»«gP3 5©j£^ 
tC |hJ o TUB P L T S fc » , JifeTO 3 9 K±aa*W« 

3 5oififlFtiRitjsn*. s&, ±sa^2»^as§4 8 
*a*«s»3 9icttm2^a»5 o*6?S3 8#m 

TO 3 9*««i#3ns. 

[0 0 5 2] 0 2 !C£^T _tfe£»/1--f X4 3©4>j£ 50 
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SKCTWal-? 5 4fc«koTHIB!*«J»l«Eirffi 
tStl, OSD, ZWYP^a-X.—? 5 4l;<t D, 
a^4 5£1§$I3 8©*^PlStSnTV^„ _hta 
5 4«±fax>v>MWg«3 7 (C*^ 
»fc*«3ftTV>*. £©«£r, WHaiS6*5 3B*K 
^aa»4 5S^EB, £WS1tSiEtt©t>©T*oTt> 

[0053] jitax>^>MWse3 7 tea, ±12©^ 
t, ftin 1 ©m«R«cs«wi-r*5t«tttfi-fe>ij- 5 6 

»i:«ai3n, cne.«-fe>-y-©^tuft^±8ax>^ 

>MW**3 7(cA*$n*J;5[c^oTV^. 

[0 0 5 4] «*M 1 0 7 *#4«T^-r®3S®A 
WKKl*S4:#Ka, ±ffi3!»2H' P 4 4 te:feVvT, * 
9 at±E^3 8Sflf36S*S«k'5CSnT 

[0055] cnscfcD^wfcKwr*. 

[0 0 5 6] ±BBWH!SISgp4 6 K, ftlii 1 ©a# 
Wlfcm \Z «, X > 3? >fHff gfil 3 7 OfMffl J; D , « \Z 
^HtStlTVi*. 

[0 0 5 7] H2K*V»T> ««M 1 ©ffia®ft#B# 
fctt, a#> XD? h;P#2 8 0»#»fP (0 2*H« 

±tax Dyh^2 8±D fe±^«©K^a^ 2 7 KJ# 
U, TSf«©®aas&9©ft)E«ffis&T^:§<75:* 0 c 
ntcj; D , ±tax D y h;i/^ 2 8 i D t>±ME«0!R£t» 
SS2 7f*3©?13 8^S^,a?S4 5SIoT, [BF_hXn 
y h;i/#2 8J;Dt>T^«©©»a?S9«iC#t|&$n 

•So 

[0 0 5 8] T5t, H4t05l'^^T, 0*^«T 

^■ri^fc. mmmM#3 o©*wyx^3 l^euM 

Stlfc«itTO3 9 atC±fa^M3 8«LT, _hia 
«W«»3 9 a^!2^M4 8tcr&Ifc$n, 
Zl©iSS3 9ttC:Offi2«S«aBS4 8SaoTJ:Et>* 
*-M 2 ClRjfeSn*. 

[0 0 5 9] 01 T^-T <t 5 (C, _hfa**^- M2H 
¥ffl«T±ia^X^^3 4©»«g|5 3 5 tC|n]oTillP 
LT*5f3, ^SD. ±aB^*#-M 2C|RltoSnfcflS 
»3 9fJ±EjSWC^ r 7^3 4©*«IB3 5©jftfil(C[nI-3 

[0 0 6 0] B92fc*V»T, Mil«7t 

2tfteffi«0*) t:±D, mms&2 7««n«»n*. c 

©fcs5, ±IBXn-y h;V#2 8©±, T^fiiJ©KmSS§ 
9, 2 7©ftffit«^^7S^iJ^<^§ 0 ^ni:J;t), 

s«a8S4 5T«^M3 8*«n&<*oT, ©^ass 

9-\©£J«,3 8 0ft»lBU&T^<&D, ioT, 
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(6) 

9 

[0 0 6 1] H4 tH5(c43ViT, 04 1 — ^11 

«fcD, ±E»l«»3iK4 7K|^It>3n> ^$0, CO 

8 i mmm^ 4 7 §fc xti&mm#- m 3 , 14 

[0 0 6 2] 01 TtrT J: 5 fc, ±!2#JgB#- h 1 3, 
1 4 tt¥ffl^T±fB^y 9 ^34 ©;fe*gG 3 5 (DM* 20 

1 4iz^it>^tiftmmmn3 9 a«±E^c^^3 4 

[0 0 6 3] £©J;5icLT, HI 1 ©ffi>i{4ft# 
«*fc:feV>T, fg<&M4 0 ©¥*%£&£!£©«£*& 9 A£ 
< Lfc*^*), 1^5 K:feWS±iEiHt8B3 5i&m 

[0 0 6 4] rtMn i ammm&fmwi, m 20 
nm w# 3o*5»#s tt&«s» 3 9 a*, 0 1 

&», ±IS«» 3 9 jftHftffi 3 5 ©ififttclfc* -TS C t 

tkmm 3 5 <Dmm&&tsnm& 5 ©#«©s«tfc*«/h^ 

[0 0 6 5] ioT, M^7^3 4K,k*fj<cai^ 

[0066] Hi^603(c*3^T, mz, m2tpmm 
ti. ^©H*&^mLfcftw^m-fe>it5 7©^m«^ 

5 6 (D^mmmz^ 0, fi«w 1 

(6T**tRJ:X>5?>«IWSfll3 7tCj;-DTf[JifStl 
ntf, T93 L 3.X—9 2 9 a<DftmiZ£i0t&9Lfflm$>2 
9«»ia»LT*#— M 2, 13, 14 0lffl!Sai/T 

[0 0 6 7] Z.<DTztb. ®AffSK*3ViT, M-&M4 0 
tift#-M2, 13, 14©±HiUc»t3T'>U>^ 

2f*gtc®A$n, ^©©AfTet, cnt*<ffi«tfB 
tT, ±e«£« 4 o ©^nwa 2 4» ^i»T*t J; 

_hiBtttMi5iD©5'>^;i/ m.?yJ)V) tfts. 

[0 0 6 8] f LT, ±.9Z&#>7)lfiWl&2tlZ>ZLL 50 
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i0 

[0 0 6 9] — ?jf. 0 2 ^^jft-r^-T <fc 5 fc, X □ 

L£ft*mtu-ti>-y-5 7©^mffi^tc=ti9, «wi 

ffi^c=to. «*wi^s?saKT*^t^_hx>v 
>w»sb 3 7 tckoTWWs nna, r^ai-^ 

2 9 aOfftftfCkD. (Rj5Wfl#2 9**0|frLT, 
-M2, 13, 1 4^*<BH^n«.«t5KS:t3TVs 

[0070] zotctb, mxnmz^r, o 
ttffljs c 5/ u 2 m tc©As n. mm t m c <t e> tc * 

[0 0 7 1] _hfBX>^>M«^«3 7fc<fcD7 

<u »mmM.mz\Ho tz\z\x, mm^»#5 3©bb 

S&^t/jN$<$*S<J;5tLT, ^[3 8©S£JE£ 
«K©3»fctt«ltCiffl* < «k "5 K LTfe i^. 

[0 0 7 2] _kSBrt«5«IM 1 17)JS30 

©t>©£*Lit^, ©»#17j&5, 1> 2, t>L<(J4 
•3©fe©Tfei;<, My7^3 4©«l]#itft 

3 4ttWBtT?»oT'bj:^. 

[0 0 7 3] aT(D#Hl4tt©3iai«ft*l/TV»*. J5: 
[0 0 7 4] 

[0 0 7 5] 08*501 Ott, *»«2**l/TH 
^. 

[0 0 7 6] ^a^-T F4 4©KMaSS9«©ffitCtt, 

as& 5 9 <oMestt«is»«s«p 3 0 ©«tt/ 3 1 

IU figKti®:m)iSS9!C[ploTWPbTt/^„ _hfBH 
3 ^SfiiiS 5 9 ©rt®tt-M©SM® 6 0, 6 0£, - 

^>©,#^B6 1 tTWisanws. 

[0 0 7 7] 4fc. _h8B^^-f H4 4 t^$tl-5^ 
«a?S 4 5 tt, _kfB^»AM "7° 4 3 ©^«a?S 4 5 Wfr 
5JifB#^»M6 0, 6 0&MaLT|g3^»a!S5 9 
rttCMT^-*f©fl3^aaSS6 2, 6 2SfiW 

-So 

[0 0 7 8] ^l/T, ±EH3S^,a8S6 2tC^M3 8 

fc, ra*w#3 o©stt/x;i,3 i^&*jw*nfc*t 

W^3 9 alt -?-©££lg3E»aS&5 9^SititL 
T#Mffi#- M 3, 14 tCli^bSn^o 
[0 0 7 9] — ±IB©aaSS9«tCtn]oT±fB|g3 
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(7) 

11 

1 g «tt£ nfc«IWf 3 9a lc±E£A 3 8 

IT, ±|B**t«»3 9 a^tKM6 1 fc»5#|«ilK:6l 

fc^n. tntiO, jKR3 9 (JJiffitf h 1 2tC 

[0 0 8 0] (*JfiW3) 

[0 0 8 1] 01 1*6H1 3tt. sam3«3Ki/r^ 

[0 0 8 2] C 0£)IM®3X:2H' H 4 4 14, 3dKffl 1 20 

;P3 ljanxtttanr, #JgiiTOa?§4 7 fciftor 

^««T*T=t 5 ic, 3 9a HLhCJB 1 «5»a 

?§4 7fcRflUc«A-rfi±5lca:oT^*. 

[0083] (mrnmA) 

[0 0 8 4] 01 4*511 6(4, mt&M4&mLT\,> 

•So 

[0 0 8 5] P 4 4 tt, *W7X^3 1*gi» 

47t, d©ff lj»»ai»4 7©— X©W&a*Sl2jil8 

M!S4 8t«$ntv^ 0 ±aa^i«s»a 

[0 0 8 6] ^IT, ^3 8^*&^n^Vit^tC 

asm 3 i*»6«it$nfc*it«s»3 9 a»±K#i* 
#6 4K«^LT^ji3n«.. ^©<±;5(c^snfc# 

n, z\om i raas&4 7 si^tsmw- m 3, 
1 4 [d[pjt>$nSo 

[0 0 8 7] — ^, _hta^3 8*tttj&^nst^tc 

X;i/3 l*»6*itSn&»8Wll»3 9 afc_hE£«3 8 
tl, £©i*i«f*3 9 attH2j^«aSS4 8 fcflfoS 

n, ^©ra3 9«jiESB2jK»fi»4 8saoTJiaa 

f*Jp-h 1 2t[BjfcSn^. 
[0 0 8 8] 40 

u ffisg*^'j>^©^s(ci^oTHP-rsK»a 

[0 0 8 9] EOfcifc, ««H©aK««ltJcSDTS 
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[0 0 9 0] «fcoT, 4£5*f£ftfflfi:flBiKftffi©#jHE 

[0 0 9 1] ±E©<fc5f::, SWSnfclH© 

|«!I#ft*3Ea**iV»5j*Ji©flW4ffiflitR:«fcoTffto 
tl§©T$>oT, £©J;3fc£&tt, *©*©1ISE*, 

jaa*»sesT?»oT, ±E^)i©MWsa*<t-s^<h 

[0 0 9 2] ioT, j$«©Mfl&ji;gi&©S£ffi&Jg 

pmmntoBM&mii>> &*aiMiwfc:s*jK*iH©M 

[0 0 9 3] ±E©*£\ Ij»iCM^7yoM« 
±|B^^^7 y©JWt«©i>»: < t t>fflW#l;:i*J3 <fc 5 

[0094] cc±5i:u&i^cti>r, ft^SIM^ 
•5 Jit t^s-So 

[0 0 9 5] £©&*. ffia©A#B#tC*3^T, 
5*1* 

[0 0 9 6] ±ot, y y+>^*tKf±an*t#t:, 

[0097] i*ij^*iM©i*ai«ft^fNpfctt, a 
#, s^»©¥^«s«:©««»/hs<an«a:», z.<d 

[0098] tst, «sw«it*^5*jtsnfc«sw 
t, K««5©ie«K*ffr*ct*«M«iifsn, ^sd, 

if[««©iEfiFC/!?tt*6T«tiS^li*»^JffiSn*i: 

i^ut«±snt, c:©iS[«a5©jSflFS-&tj««6a 

[0 0 9 9] .fcoT, ^^5^K«fc«»i*Ctt«lltff 

^nst^tc, d©#^fTt)nfct#tci4, i«jS©^ 

[0 10 0] *£, ®aaS5S!CXP>y h^^lgttfc^I 

a?s k tRi -a T_hE^«w# tc «t d am § wrr 5 ± -5 



—305- 



(8) 

13 

[oioi] ^©±5fctnn #c©ftm?. 
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[0 10 2] BP-&, rt«K«IH<Z>{&&@ftffil3l;:& S 

o t>T^ty»©Mass«tc«i&$n?.« 

[0 10 3] icT- MfSLfcJ;^t, ±)2S»ifl»« 

[0 10 4] — 5Er, ^jiftft^lcS, a*, XPyhJV 
±EXPyF^f©±« T«t«©©«a*S©ftEtctt* 

*aitta<as. £nfc«t»5, ±tss»ass-c»^» 
aj«na<aoT, Kaaj»^cDsao«*&Mtt*»r a? 

[0 10 5] ±ot. fufBLfc<J;5£, «PWt*t^6 
[0 10 6] fLT, _h|B©*^, $mfgl:fJ7 

feo-eft^fe*, ^«i^ra©^/ftVi*wffl©i*ijSR«Mt 
tot, ±aa^aftHP*aoE«s«»T«SKT*s 

[0H©«W&M 

[01] SIMiT, £#¥ffi»MT?»s. 

[02] *^J1T. ^filffifiPfffiHT?**. 

[03] mmmi-n. »»S!*i#©$ffiBn?»s. 

[04] HSfiWl-C, 02<^#Jfc*WrlBHT**. 

[0 5] *Jfi091T, 04©5 - 5«^SffS0T* 40 



[0 6] »J1T, 04 ©6 - 6«*aHT»5. 

[0 7] *^jit, a^iftffifrofcttfc^-rBn?* 

[08] *}|0i|2T, 04tCfBST30T&£o 

[0 9] mmm2x\ 08 ©9 - 9«s^n»fM0T* 

[010] : 

5. 



21?, 08O1O - 10 



[01 1] SIJS0J3T, 
[01 2] HMsaj3T, 
0Tab5>o 

[013] HI«3T, 

[014] £J6fl|4T?. 
[01 5] 

0Tafe-5o 

[016] 3«r 
0T&&O 

1 filll 

2 ->U>^ 
2 a v-U>^*#: 
5 
7 
9 

2 7 

2 8 

3 0 
3 4 
3 5 
3 7 
3 8 

3 9 

39a mm 

4 0 m&m. 

^ass 



gi 1©1 2 - 1 2^m©rS 



1 1©1 3 - 1 33 



314C15 - 1 bmZzUWrW 



4 7?, HM016-1 6mx®,mw 



®aas& 

XP-y F;|/# 

sat 



4 2 
4 3 
44 
4 5 



[03] 
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[09] [010] 




[01 2] 




—309- 



(12) 
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(51) int. ci. 6 mmmn fi m&&mm 

F 0 2 M 69/00 3 6 0 B 
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